Highlight
The grazing capacity of mountain rangelands can be increased by management practices which improve cattle distribution.
In this study, the increased economic returns resulting from pond construction, spring development, and trail construction appear to justify investment in these projects by either private operators or the federal government.
Guzzler construction may be a sound investment for the stockman, but does not appear profitable for the federal government.
Under the conditions of this study, fencing mountain rangelands was not profitable for either stockmen or the federal government. Both strategic salting and cattle herding (drifting) appear to be profitable practices for the rancher.
The carrying capacity of mountain ranges can often be increased by improved livestock distribution which results in more uniform forage utilization. It has long been known that practices such as fencing, trail building, herding, and manipulating water and salting locations improve cattle distribution on mountain ranges (Cook, 1967; Cook, 1964; Cook and Jefferies, 1963; Skovlin, 1965; and Skovlin, 1957) . However, very little has appeared in the literature regarding the economic soundness of such practices.
The purpose of this paper is to present an economic evaluation of the increased grazing capacity resulting from practices designed to improve cattle distribution on mountain rangelands. as AUMs which might otherwise be cut from the allotment.
Methods

During
The forestalling of a cut of one AUM for a given time period is, in effect, the same as gaining one additional AUM annually for the same time period.
Since drifting and strategic salting represent increased operating costs rather than capital investment, the costs and returns of these practices were analyzed on an annual basis and only from the viewpoint of the stockman. Most ranchers willingly accept the responsibility for these two practices on public as well as private land. Otherwise, only those areas in which livestock graze of their own accord can be classified as usable range.
Results and Discussion
Water Development
From 85 to 150 additional AUMs (animal unit months) were obtained annually from each added water development.
The present cost of these water developments ranged from $90 each for small 301 302 WORKMAN AND HOOPER ponds to $2,000 each for guzzlers (surfaced areas to provide water runoff and storage Springs.-The development of a spring at a cost of $200 will result in a gain of at least 85 AUMs annually for 15 years. The present value of such a gain is 85 x $0.60 x 1 1.124 = $567.12.
If the spring development results in a gain of 150 AUMs, the present value of the increased grazing capacity is 150 x $0.60 x 11.12 = $1,000.80.
An AUM increase of 30 is required to break even with a $200 investment by the federal government.5 Again, the higher marginal return which the stockman receives allows greater intensification with private capital than is possible with federal government capital. The increased grazing capacity necessary for a private operator to break even on a $200 investment is 9.7 AUMs on public lands and 7.3 AUMs on private lands. 
Trail Construction
Trails built through rocks, down timber, and heavy brush which had formerly prevented livestock movement increased available grazing by 75 to 100 AUMs per $100 cost. Trails built through brush and timber will become grown over with time, but those built through rocks will last indefinitely.
An average life expectancy of 10 years was assigned to all trails constructed.
The present value of an annual increase of 75 AUMs is $364.95.8
If a trail results in an annual increase of 100 AUMs, the present value of the increase is $486.60.
An AUM increase of 20.5 is the necessary break even point for a $100 investment by the federal government .9 The increased grazing capacity necessary for a private operator to break even on a $100 investment in trail construction on public lands is 6.2 AUMs.
On private lands, only 4.7 additional AUMs are required to offset trail construction by ranchers,
Fencing
Fencing mountainous pastures across drainages to form pastures of 700 to 1,000 acres increased utilization by 4.4% on areas with 35 to 55% slopes. Fencing had very little effect on forage utilization of slopes other than those in the 35 to 55% category. The average air-dry forage production was 5 17 lb/acre and areas sloping between 35 and 55% made up 22% of the total area fenced. If one cow and calf consume 35 lb of air-dry forage daily, 4.9 AUMs can be added on a l,OOO-acre pasture by fencing. lO If the expected life of the fence is 20 years, the value of this increase to the federal government is $39.95 under current Forest Service grazing rate. l1 The value to the stockman of an annual increase in grazing capacity of 4.9 AUMs on public lands is 4.9 x $2.40 x 9.82 = $115.48. On private land, the value of the increase is $155.67.
The cost of constructing fences on areas similar to the one studied is about $1,000 per mile. If an isolated l,OOO-acre pasture is completely fenced, about 5 miles of fencing will be required.
However, since natural barriers such as cliffs, talus slopes, high ridges, and thick brush can be incorporated into the pasture design, and since some of the fences will be common to at least two pastures, the amount of fencing required will be considerably less than 5 miles. On typical mountain rangelands, about one-fourth of the necessary boundaries must be provided by fences and the remaining three-fourths are furnished by natural barriers, bringing the cost of fencing a l,OOO-acre pasture to about $1,250 (1% miles of fencing at $l,OOO/mile).
Th us, it does not appear economically feasible for the federal government to invest in fencing since the added grazing capacity necessary to break even is 153 AUMs for a $1,250 investment.12 Fencing also appears unprofitable for the private operator on range similar to the study area since the added grazing capacity necessary to break even on a $1,250 investment is 53 AUMs13 on public land and 39 AUMs on private land. The above analysis does not include other benefits of fencing accruing to the federal government and private owners such as improved management, reduced costs of administration, and reduced trespass problems.
Salting
Since livestock distribution on federal lands is largely a responsibility of the stockman, increased utilization gained through increased annual operating costs should be evaluated from the point of view of the private operator rather than from that of the federal government.
Therefore, the additional carrying capacity gained on public lands by proper salting was assigned a value of $2.40 per AUM. Strategic salt placement (salt placed in forage producing areas where cattle do not go by preference) increased forage utilization by 18.6%. Thus, on a federal area currently yielding 1,000 AUMs of grazing, improved distribution through proper salt placement can be expected to result in 186 additional AUMs annually valued at $446.40. On private lands, the value of such an increase is $558.
Since most cattlemen currently feed a salt supplement anyway, the cost of the salt itself should not be charged to obtaining improved cattle distribution.
The cost of strategic salting includes the man and horse hours necessary to pack the salt to the proper locations and to drift cattle into the new salt areas. Since about 2 lb of salt are required for each AUM, slightly less than 2,400 lb of salt would be placed at proper sites on the area in question.
Under typical mountain range conditions, such a project would require one rider, one saddle horse, and two pack horses for three days. If the rider received $lO/day for his labor and $Z/horse per day for the use of his three horses, the total annual cost of salt distribution would be $48. The net return, then, to the salting practice would be $398.40 on public lands and $5 10 on private lands. The increased grazing capacity necessary to break even on a $48 investment in salting on public lands is 20 AUMs. On private lands, an increase of 16 AUMs is necessary to cover all costs.
Herding
Drifting
cattle out of the stream bottoms and onto adjacent slopes increased forage utilization 20% on the areas sloping less than 35%. Forty percent of the study area (10,000 acres) was composed of range which was adjacent to stream bottoms and which had less than a 35% slope. The average air-dry forage production of the range falling into this category was 630 lb/acre. Thus, on the 25,000 acres studied, 1,200 AUMs were added by drifting. l4 Drifting, like salting, is the responsibility of the rancher rather than the Forest Service and represents an increase in annual operating costs rather than a capital investment.
For this reason, the increased carrying capacity resulting from drifting on public lands was assigned a value of $2.40 per AUM and the value of the 1,200 AIJM annual increase on public lands is $2,880.
The value of such an increase at a rate of $3 per AUM on similar private land is $3,600. l4 20% increase x 630 lb = 126 additional lb/acre. 126 lb 35 lb daily = 3.6 additional AUDs/acre. 40% x 25,000 acres = 10,000 acres. 10,000 acres x 3.6 AUDs = 36,000 AUDs. 36,000 AUDs 30 = 1,200 AUMs.
